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STEM

...10 tested projects with oem devices, plus 13 interesting projects with additional components

SUPPLEMENTARY INFORMATION

...about 50 source code samples available...

SEEED STUDIO Electronic Brick Starter Kit
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www.retro-circuits.com

Udo Elger

48455 Bad Bentheim / Kuhlenkamp 22

Germany

Email: info@retro-circuits.com

Bad Bentheim,   10th. AUG 2026

Udo Elger

FOR FULL COMPONENT SPECIFICATIONS SEE MANUFACTURER INFORMATION.

BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES AND DO NOT CONSTITUTE TRADEMARK ABUSE!

THE USE OF THIS BROCHURE AND THE IMPLEMENTATION OF THE INFORMATION CONTAINED IN IT IS EXPRESSLY AT YOUR OWN RISK!

THE AUTHOR RESERVES THE RIGHT NOT TO BE RESPONSIBLE FOR THE TOPICALITY, CORRECTNESS, COMPLETENESS OR QUALITY OF THE

INFORMATION PROVIDED IN THIS BROCHURE. LIABILITY CLAIMS REGARDING DAMAGE CAUSED BY THE USE OF ANY INFORMATION PROVIDED,

INCLUDING ANY KIND OF INFORMATION WHICH IS INCOMPLETE OR INCORRECT, WILL THEREFORE BE REJECTED.

STEM

Technical Warning

IMPORTANT: The pinout of sensor and module boards (e.g., KY- series, HW- series, FC- series, MH- series, and similar modules) is  NOT STANDARIZED 

ACROSS MANUFACTURERS. Modules with the same model number or identical appearance may have different pin assignments, PCB layouts, component

values , or electrical caracteristics.

Before connecting any module:

> Verify the pin labels printed on the PCB.

> Consult the manufacturer's datasheet or schematic when available.

> Confirm VCC, GND, signal, SDA/SCL, TX/RX, and other connections with a multimeter if documentation is unclear.

> Do not assume that a module's pin orders matches examples found online, even when the module name or model number is identical.

> Incorrect wiring may result in malfunction, inaccurate readings , or permanent damage to the module and / or microcontroller.

ALWAYS INSPECT AND VERIFY THE ACTUAL HARDWARE IN HAND BEFORE APPLYING POWER!

Module names such as "KY-xxx", "HW-xxx", and similar identifiers often refer to a functional design rather than a single standardized hardware implemention.

Even the PCB markings on some modules may be incorrect. Examples include swapped GND and OUT pins, incorrect pin labbeling, or pull-up/pull-down

resistors connected improperly (e.g., between VCC and GND). Therefore, all newly received components should be electrically verified before being stocked,

used in projects, or distributed for educational purposes.
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BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

AR-21  -  EXPERIMENTS WITH SEEED STUDIO ELECTRONIC BRICK STARTER KIT

ue-ERT20260810-07

STEM

PROJECT DESIGNATION   ( STARTER KIT )SHEET

004

005

006

007

...NOTE:  CORRESPONDING SOURCE CODES AVAILABLE FOR EACH EXPERIMENT  (PROJECT)!

1602 LCD DISPLAY - TEXT SAMPLES:

01. DISPLAY: "LCD 1602"  /  "4- Bit mode"

BOM & SCHEMATICS: 1602 LCD DISPLAY MODULE

BOM & SCHEMATICS: SENSOR & ACTUATOR MODULES

BOM & SCHEMATICS: DISTRIBUTION CHASSIS & ARDUINO UNO CONNECTION

SHEET PROJECT DESIGNATION   ( STARTER KIT + ADD ON'S )

02. DISPLAY: "RETRO-CIRCUITS"  /  "UDO'S WORKSHEETS"

03. DISPLAY: SCROLL  A - Z  ONE BY ONE, RIGHT TO LEFT

04. DISPLAY: "THE QUICK BROWN FOX JUMPS OVER THE LAZY DOG"

008 1602 LCD DISPLAY & POTENTIOMETER  ( VOLTAGE DIVIDER ):

01. DISPLAY: POT RAW VALUE  &  CALCULATED VOLTAGE

02. DISPLAY: "VOLTAGE SPLIT"  /  U1 =         U2 =

03. DISPLAY: POT RAW VALUE  &  BAR GRAPH INDICATOR  ( COARSE STEPS / BLOCKS )

04. DISPLAY: POT RAW VALUE  &  BAR GRAPH INDICATOR  ( FINE STEPS / COLUMNS )

009 LED & POTENTIOMETER  ( VOLTAGE DIVIDER ):

01. LED BRIGHTNESS CONTROL WITH POTENTIOMETER

02. LED FLASHER WITH ADJUSTABLE FREQUENCY

03. 1 HZ LED FLASHER WITH ADJUSTABLE DUTY CYCLE

010 TWO LED MODULES:

01. ALTERNATING LED FLASHER  ( LEVEL CROSSING WARNING SIGNAL )

011 LED & PUSH BUTTON:

01. PUSH BUTTON CONTROLS LED  ( MOMENTARY ON/OFF )

02. TOGGLE LED WITH DEBOUNCED PUSH BUTTON

03. LED TOGGLE / DIMMER WITH ONE PUSH BUTTON

04. LED FLASHER ON/OFF & FREQUENCY CONTROL WITH ONE PUSH BUTTON

012 ACTIVE BUZZER & PUSH BUTTON:

01. PUSH BUTTON CONTROLS ACTIVE BUZZER  ( MOMENTARY ON/OFF )

02. TOGGLE ACTIVE BUZZER WITH DEBOUNCED PUSH BUTTON

03. ACTIVE BUZZER ON/OFF & FREQUENCY CONTROL WITH ONE PUSH BUTTON

013 TILT SWITCH CIRCUITS WITH PUSH BUTTON, LED & BUZZER:

01. TILT SWITCH FUNCTION TEST

02. TILT SWITCH WITH LACHED ALARM FUNCTION & RESET PUSH BUTTON

03. TOGGLE MACHINE START/STOP SIMULATION WITH TILT SAFETY CUT OFF & ALARM

014 LDR OP-AMP BUFFER MODULE  ( TWILIGHT SWITCH ):

01. ANALOG INPUT (A1), WITH LED (D9) ON/OFF FUNCTION & STATE AT SERIAL MONITOR

02. CALCULATED VOLTAGE (A1) & LDR RESISTANCE AT SERIAL MONITOR

015 NTC OP-AMP BUFFER MODULE  ( TEMPERATURE SWITCH ):

01. ON/OFF (D9), A1 VOLTAGE, NTC RESISTANCE & TEMPERATURE ON SERIAL MONITOR

016 NTC OP-AMP BUFFER MODULE  ( TEMPERATURE SWITCH WITH 1602 LCD ):

01. ADJUSTABLE HEATER THERMOSTATE WITH LCD DISPLAY

02. ADJUSTABLE AIR CONDITIONER ( COOLING ) THERMOSTATE WITH LCD DISPLAY

017 NTC OP-AMP BUFFER MODULE  ( TEMPERATURE SWITCH WITH OLED ):

01. ADJUSTABLE HEATER THERMOSTATE WITH OLED DISPLAY

02. ADJUSTABLE AIR CONDITIONER ( COOLING ) THERMOSTATE WITH DISPLAY

018 BUTTON KEY PAD  -  KEYES KEYER-AD-KEY K845037:

01. SW1 - SW5 A2 RAW VALUE & VOLTAGE AT SERIAL MONITOR

02. SW1 - SW5 A2 RAW VALUE & VOLTAGE AT 1602 LCD DISPLAY

019 FAN MOTOR CONTROLLER WITH L9110

01. PUSH BUTTON TOGGLE ON/OFF, POTENTIOMETER ADJ. MOTOR CW RPM 0 - 100%

02. PB TOGGLE ON/OFF, POTENTIOMETER ADJ. MOTOR RPM LEFT-0-RIGHT = CCW-0-CW

020 ULTRA SONIC DISTANCE SENSOR HC-SR04

01. DISPLAY HC-SR04 ULTRA SONIC SENSOR DISTANCE IN MM

02. DISPLAY HC-SR04 ULTRA SONIC SENSOR DISTANCE IN MM & NEAR/MED/ FAR INDICATOR

03. DISPLAY HC-SR04 ULTRA SONIC SENSOR DISTANCE IN MM & BAR GRAPH INDICATOR

021 DIGITAL TEMPRATURE SENSOR MODULE KY-001

01. TEMPERATURE °C VALUE AT SERIAL MONITOR

02. TEMPERATURE °C VALUE AT 1602 LCD DISPLAY

022 TEMPRATURE & HUMIDITY SENSOR DHT11 MODULE KY-015

01. TEMPERATURE °C & HUMIDITY %  AT SERIAL MONITOR

02. TEMPERATURE °C & HUMIDITY %  AT 1602 LCD DISPLAY

023 INCREMENTAL ROTARY ENCODER MODULE KY-040

01. INCREMENTAL ROTARY ENCODER  AT SERIAL MONITOR

02. INCREMENTAL ROTARY ENCODER  AT 1602 LCD DISPLAY

024 X-Y JOY STICK MODULE KY-023

01. VRx, VRy & SW READINGS  AT SERIAL MONITOR

02. VRx, VRy & SW READINGS  AT 1602 LCD DISPLAY

025 MINI IR PIR MOTION SENSOR HW-740

01. LED ON WHEN MOTION DETECTED, PIR STATE SHOWN  AT SERIAL MONITOR

02. LED ON WHEN MOTION DETECTED, PIR STATE SHOWN  AT 1602 LCD DISPLAY

026 IR FLAME SENSOR MODULE AB074

01. LED ON WHEN FLAME DETECTED, ALARM STATE SHOWN  AT SERIAL MONITOR

02. LED ON WHEN FLAME DETECTED, ALARM STATE SHOWN  AT 1602 LCD DISPLAY

027 MICRO SERVO SG90

01. MICRO SERVO 0 - 180° TEST WITH POTENTIOMETER

028 LOUDSPEAKER / AMPLIFIER MODUL KEYESTUDIO BEE1

01. ADJUSTABLE SIREN YELP - WAILING WITH POTENTIOMETER

029 12 PIXEL WS2812 RGB LED RING

01. SMOOTH FLOATING RAINBOW COLOR WIPE EFFECT

SEEED STUDIO ELECTRONIC BRICK - ADUINO STARTER KIT

CONTENT
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DATA / INSTRUCTION SELECT SIGNAL.

CONTRAST ADJUSTMENT.

E : ENABLE

ENABLE (1) SIGNAL TO PROCESS DATA ON R/W, RS.

D0-D7: DATA BUS

TO SEND 8 BIT DATA (ASCII) TO THE DISPLAY.
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AR-21

BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

FOR  FULLY  COMPONENT  SPECS.  SEE  MANUFACTURER  DATASHEETS.

FIGURES ARE  APROXMEDIATELY,  DUE  TO  COMPONENT  TOLERANCES!

WWW.RETRO-CIRCUITS.COM

2 x 16 LCD DISPLAY AT DISTRIBUTION CHASSIS

STEM

ON OFF

BACKLIGHT POWER

ON OFF

PWR
LCD   1602   (BUS)

01895Q-09
02796j2wh

1 16

1
2

 V

U
S

B

B
U

S
 1

B
U

S
 2

B
U

S
 3

A
1

A
2

A
3

A
4 D12 D11 D10 D9

D
8

A5

UART

IIC

RST

01895G-11
02825j2wh

...01: 4-BIT 1602 CONFIGURATION

SOURCE CODE GENERATED WITH AI ASSISTANCE

4-BIT MODE 1602 LCD DISPLAY Folder: AR_21_EB_SK_007...

...02: DISPLAY STATIC TEXT TEXT

...03: DISPLAY STATIC TEXT & SCROLL LETTER A-Z ONE BY ONE RIGHT TO LEFT

...04: DISPLAY SCROLLING TEXT: "THE QUICK BROWN FOX JUMPS OVER..."



ON OFF

BACKLIGHT POWER

ON OFF

PWR
LCD   1602   (BUS)

01895Q-09
02796j2wh

1 16
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AR-21

BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

FOR  FULLY  COMPONENT  SPECS.  SEE  MANUFACTURER  DATASHEETS.

FIGURES ARE  APROXMEDIATELY,  DUE  TO  COMPONENT  TOLERANCES!

WWW.RETRO-CIRCUITS.COM

VOLTAGE DIVIDER AT 2 x 16 LCD DISPLAY

STEM

1
2

 V

U
S

B

B
U

S
 1

B
U

S
 2

B
U

S
 3

A
1

A
2

A
3

A
4 D12 D11 D10 D9

D
8

A5

UART

IIC

RST

01895G-11
02825j2wh

...01: DISPLAY VOLTAGE DIVIDER U2 VALUE

SOURCE CODE GENERATED WITH AI ASSISTANCE

4-BIT MODE 1602 LCD DISPLAY     Folder: AR_21_EB_SK_008...

...02: DISPLAY SPLIT VOLTAGE U1 + U2 VALUE

...03: DISPLAY POT RAW VALUE & 16 BLOCK BAR GRAPH

...04: DISPLAY POT RAW VALUE & 80 COLUMN BAR GRAPH

POTENTIOMETER  ( VOLTAGE DIVIDER )  AT A1  WITH

R
O

T
A

T
IO

N
  (A

/D
)

10 k  POTENTIOMETER

VOLTAGE DIVIDER

R
O

T
A

T
IO

N
  (A

/D
)

S
IG

V
C

C

G
N

D

10 k  POTENTIOMETER

VOLTAGE DIVIDER

V
C

C

S
IG

G
N

D

1
0
 k

U2 =
R2 x U

R

U2 =
5000 x 5.0

10000

POTENTIOMETER OUTPUT

=  2.5 V

...10 k = 10000 R (OHMS)

U = VOLTAGE

 (U2)

1
0
 k

R
1

+ 5 V (U)

GND (-)

R
2

R

U
1

U
2

U

A voltage divider lets you obtain a lower voltage from a higher voltage 
by using two resistors connected in series. The ratio of the resistances 
determines the ratio of the voltages, allowing you to control the desired 
output voltage.

VOLTAGE DIVIDER

R = RESISTANCE

A 1

A6 =
1023 x 2.5

5

A6 INPUT VALUE

=  512

WITH POTENTIOMETER:

A1
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AR-21

BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

FOR  FULLY  COMPONENT  SPECS.  SEE  MANUFACTURER  DATASHEETS.

FIGURES ARE  APROXMEDIATELY,  DUE  TO  COMPONENT  TOLERANCES!

WWW.RETRO-CIRCUITS.COM

MANUAL LED BRIGHTNESS & FREQUENCY CONTROLLER

STEM

1
2

 V

U
S

B

B
U

S
 1

B
U

S
 2

B
U

S
 3

A
1

A
2

A
3

A
4 D12 D11 D10 D9

D
8

A5

UART

IIC

RST

01895G-11

02825j2wh

...01: LED BRIGHTNESS CONTROL WITH POTENTIOMETER

SOURCE CODE GENERATED WITH AI ASSISTANCE

LED AT D9  CONTROLLER       Folder: AR_21_EB_SK_009...

...02: LED FLASHER WITH ADJUSTABLE FREQUENCY

...03: LED FLASHER WITH ADJUSTABLE DUTY CYCLE

POTENTIOMETER  ( VOLTAGE DIVIDER )  AT A1  WITH

R
O

T
A

T
IO

N
  (A

/D
)

10 k  POTENTIOMETER

VOLTAGE DIVIDER

R
O

T
A

T
IO

N
  (A

/D
)

S
IG

V
C

C

G
N

D

10 k  POTENTIOMETER

VOLTAGE DIVIDER

V
C

C

S
IG

G
N

D

1
0
 k

L
E

D
  (A

/D
)

S
IG

V
C

C

G
N

D

GREEN LED WITH 1k

CURRENT LIMIT. RESISTOR

1
 k

V
C

C

S
IG

G
N

D

A

C GN

L
E

D
  (A

/D
)

GREEN LED WITH 1k

CURRENT LIMIT. RESISTOR

A1 D9
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AR-21

BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

FOR  FULLY  COMPONENT  SPECS.  SEE  MANUFACTURER  DATASHEETS.

FIGURES ARE  APROXMEDIATELY,  DUE  TO  COMPONENT  TOLERANCES!

WWW.RETRO-CIRCUITS.COM

ALTERNATING LED FLASHER (LEVEL CROSSING SIGNAL)

STEM

1
2

 V

U
S

B

B
U

S
 1

B
U

S
 2

B
U

S
 3

A
1

A
2

A
3

A
4 D12 D11 D10 D9

D
8

A5

UART

IIC

RST

01895G-11

02825j2wh

...01: LED LEVEL CROSSING SIGNAL FLASHER

SOURCE CODE GENERATED WITH AI ASSISTANCE

ALTERNATING FLASHER            Folder: AR_21_EB_SK_010...

RED LED AT D8, GREEN LED AT D9

L
E

D
  (A

/D
)

S
IG

V
C

C

G
N

D

GREEN LED WITH 1k

CURRENT LIMIT. RESISTOR

1
 k

V
C

C

S
IG

G
N

D

A

C GN

L
E

D
  (A

/D
)

GREEN LED WITH 1k

CURRENT LIMIT. RESISTOR

D9

RED LED WITH 1k

CURRENT LIMIT. RESISTOR

D8

L
E

D
  (A

/D
)

L
E

D
  (A

/D
)

S
IG

V
C

C

G
N

D

RED LED WITH 1k

CURRENT LIMIT. RESISTOR

1
 k

V
C

C

S
IG

G
N

D

A

C RD
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AR-21

BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

FOR  FULLY  COMPONENT  SPECS.  SEE  MANUFACTURER  DATASHEETS.

FIGURES ARE  APROXMEDIATELY,  DUE  TO  COMPONENT  TOLERANCES!

WWW.RETRO-CIRCUITS.COM

PUSH BUTTON EXPERIMENTS WITH LED

STEM

1
2

 V

U
S

B

B
U

S
 1

B
U

S
 2

B
U

S
 3

A
1

A
2

A
3

A
4 D12 D11 D10 D9

D
8

A5

UART

IIC

RST

01895G-11

02825j2wh

...01: PUSH BUTTON CONTROLS LED

SOURCE CODE GENERATED WITH AI ASSISTANCE

PUSH BUTTON CIRCUITS                 Folder: AR_21_EB_SK_011...

RED LED AT D9 & PB AT D12

RED LED WITH 1k

CURRENT LIMIT. RESISTOR

D9

L
E

D
  (A

/D
)

L
E

D
  (A

/D
)

S
IG

V
C

C

G
N

D

RED LED WITH 1k

CURRENT LIMIT. RESISTOR

1
 k

V
C

C

S
IG

G
N

D

A

C RD
B

IG
 B

U
T

T
O

N
  (D

)

S
IG

V
C

C

G
N

D

PUSH BUTTON N/O WITH

1 k  PULL DOWN RESISTOR

V
C

C

S
IG

G
N

D
1
 k

PUSH BUTTON N/O WITH

1 k PULL DOWN RESISTOR

D12

B
IG

 B
U

T
T

O
N

  (D
)

...02: TOGGLE LED WITH DEBOUNCED PUSH BUTTON

...03: LED TOGGLE / DIMMER WITH ONE PUSH BUTTON

...04: LED FLASHER WITH ONE PUSH BUTTON ON/OFF & FREQUENCY CONTROL
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AR-21

BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

FOR  FULLY  COMPONENT  SPECS.  SEE  MANUFACTURER  DATASHEETS.

FIGURES ARE  APROXMEDIATELY,  DUE  TO  COMPONENT  TOLERANCES!

WWW.RETRO-CIRCUITS.COM

PUSH BUTTON EXPERIMENTS WITH ACTIVE BUZZER

STEM

1
2

 V

U
S

B

B
U

S
 1

B
U

S
 2

B
U

S
 3

A
1

A
2

A
3

A
4 D12 D11 D10 D9

D
8

A5

UART

IIC

RST

01895G-11

02825j2wh

...01: PUSH BUTTON CONTROLS ACTIVE BUZZER

SOURCE CODE GENERATED WITH AI ASSISTANCE

PUSH BUTTON CIRCUITS                 Folder: AR_21_EB_SK_012...

ACTIVE BUZZER AT D9 & PB AT D12

ACTIVE BUZZER

D9

B
IG

 B
U

T
T

O
N

  (D
)

S
IG

V
C

C

G
N

D

PUSH BUTTON N/O WITH

1 k  PULL DOWN RESISTOR

V
C

C

S
IG

G
N

D
1
 k

PUSH BUTTON N/O WITH

1 k PULL DOWN RESISTOR

D12

B
IG

 B
U

T
T

O
N

  (D
)

...02: TOGGLE ACTIVE BUZZER WITH DEBOUNCED PUSH BUTTON

...03: INTERMITTEND BUZZER WITH ONE PUSH BUTTON ON/OFF & ADJ.

R
E

M
O

V
E

S
E

A
L

A
F

T
E

R

W
A

S
H

IN
G

H
 X

 D

B
U

Z
Z

E
R

  (A
/D

)

R
E

M
O

V
E

S
E

A
L

A
F

T
E

R

W
A

S
H

IN
G

H
 X

 D

B
U

Z
Z

E
R

  (A
/D

)

S
IG

V
C

C

G
N

D

ACTIVE BUZZER

V
C

C

S
IG

G
N

D
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AR-21

BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

FOR  FULLY  COMPONENT  SPECS.  SEE  MANUFACTURER  DATASHEETS.

FIGURES ARE  APROXMEDIATELY,  DUE  TO  COMPONENT  TOLERANCES!

WWW.RETRO-CIRCUITS.COM

TILT SWITCH EXPERIMENTS WITH ALARM & CUT OFF

STEM

1
2

 V

U
S

B

B
U

S
 1

B
U

S
 2

B
U

S
 3

A
1

A
2

A
3

A
4 D12 D11 D10 D9

D
8

A5

UART

IIC

RST

01895G-11

02825j2wh

...01: TILT SWITCH FUNCTION TEST

SOURCE CODE GENERATED WITH AI ASSISTANCE

ALARM & CUT OFF CIRCUITS           Folder: AR_21_EB_SK_013...

TILT SWITCH AT D12, PB AT D11, BUZZER AT D10 & LED AT D9

ACTIVE BUZZER

D10

B
IG

 B
U

T
T

O
N

  (D
)

S
IG

V
C

C

G
N

D

PUSH BUTTON N/O WITH

1 k  PULL DOWN RESISTOR

V
C

C

S
IG

G
N

D
1
 k

PUSH BUTTON N/O WITH

1 k PULL DOWN RESISTOR

D11

B
IG

 B
U

T
T

O
N

  (D
)

...02: TILT SWITCH WITH LATCHED ALARM FUNCTION & RESET PUSH BUTTON

...03: MACHINE START SIMULATION WITH TILT SAFETY CUT OFF & ALARM

R
E

M
O

V
E

S
E

A
L

A
F

T
E

R

W
A

S
H

IN
G

H
 X

 D

B
U

Z
Z

E
R

  (A
/D

)

R
E

M
O

V
E

S
E

A
L

A
F

T
E

R

W
A

S
H

IN
G

H
 X

 D

B
U

Z
Z

E
R

  (A
/D

)

S
IG

V
C

C

G
N

D

ACTIVE BUZZER

V
C

C

S
IG

G
N

D

SW-200

T
IL

T
 S

W
IT

C
H

  (D
)

S
IG

V
C

C

G
N

D

SW-200 N/C TILT SWITCH W.

1 k  PULL DOWN RESISTOR

V
C

C

S
IG

G
N

D
1
 k

L
E

D
  (A

/D
)

S
IG

V
C

C

G
N

D

RED LED WITH 1k

CURRENT LIMIT. RESISTOR

1
 k

V
C

C

S
IG

G
N

D

A

C RD

L
E

D
  (A

/D
)

RED LED WITH 1k

CURRENT LIMIT. RESISTOR

SW-200

T
IL

T
 S

W
IT

C
H

  (D
)

SW-200 N/C TILT SWITCH W.

1 k  PULL DOWN RESISTOR

D12 D9
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AR-21

BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

FOR  FULLY  COMPONENT  SPECS.  SEE  MANUFACTURER  DATASHEETS.

FIGURES ARE  APROXMEDIATELY,  DUE  TO  COMPONENT  TOLERANCES!

WWW.RETRO-CIRCUITS.COM

TWILIGHT SWITCH WITH LDR MODULE

STEM

1
2

 V

U
S

B

B
U

S
 1

B
U

S
 2

B
U

S
 3

A
1

A
2

A
3

A
4 D12 D11 D10 D9

D
8

A5

UART

IIC

RST

01895G-11

02825j2wh

...01: LDR MODULE ANALOG OUTPUT (A1) VALUE AT SERIAL MONITOR

SOURCE CODE GENERATED WITH AI ASSISTANCE

LDR OP-AMP MODULE                    Folder: AR_21_EB_SK_014...

3

8

4

358
1

V
C

C

S
IG

G
N

D
1
0
 k

2358

S
IG

V
C

C

G
N

D

L
D

R

358

A1

L
E

D
  (A

/D
)

GREEN LED WITH 1k

CURRENT LIMIT. RESISTOR

D9

L
E

D
  (A

/D
)

S
IG

V
C

C

G
N

D

GREEN LED WITH 1k

CURRENT LIMIT. RESISTOR

1
 k

V
C

C

S
IG

G
N

D

A

C GN

LDR WITH OP-AMP BUFFER

( VOLTAGE FOLLOWER )

LDR WITH OP-AMP BUFFER

( VOLTAGE FOLLOWER )

         LED (D9) ON IN THE DARK & OFF WHEN SURROUNDINGS ARE BRIGHT

...02: PRINT CALCULATED VOLTAGE (A1) & LDR RESISTANCE AT

         SERIAL MONITOR
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AR-21

BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

FOR  FULLY  COMPONENT  SPECS.  SEE  MANUFACTURER  DATASHEETS.

FIGURES ARE  APROXMEDIATELY,  DUE  TO  COMPONENT  TOLERANCES!

WWW.RETRO-CIRCUITS.COM

TEMPERATURE SWITCH WITH NTC MODULE

STEM

1
2

 V

U
S

B

B
U

S
 1

B
U

S
 2

B
U

S
 3

A
1

A
2

A
3

A
4 D12 D11 D10 D9

D
8

A5

UART

IIC

RST

01895G-11

02825j2wh

...01: NTC MODULE ANALOG OUTPUT (A1) THERMOSTATE

SOURCE CODE GENERATED WITH AI ASSISTANCE

NTC OP-AMP MODULE                    Folder: AR_21_EB_SK_015...

A1

L
E

D
  (A

/D
)

GREEN LED WITH 1k

CURRENT LIMIT. RESISTOR

D9

L
E

D
  (A

/D
)

S
IG

V
C

C

G
N

D

GREEN LED WITH 1k

CURRENT LIMIT. RESISTOR

1
 k

V
C

C

S
IG

G
N

D

A

C GN

         LED (D9) ON IN THE COLD & OFF WHEN AMB. IS WARM

358

S
IG

V
C

C

G
N

D

NTC THERMISTOR WITH

OP-AMP BUFFER

3

8

4

358
1

V
C

C

S
IG

G
N

D
1
0
 k

2

N
T

C

( VOLTAGE FOLLOWER )

NTC THERMISTOR WITH

OP-AMP BUFFER

( VOLTAGE FOLLOWER )

358

ASSUMING NTC = 10k @ 25°C, ß = 3950

         CALCULATED A1 VOLTAGE, NTC RESISTANCE & TEMPERATURE

         AT SERIAL MONITOR
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AR-21

BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

FOR  FULLY  COMPONENT  SPECS.  SEE  MANUFACTURER  DATASHEETS.

FIGURES ARE  APROXMEDIATELY,  DUE  TO  COMPONENT  TOLERANCES!

WWW.RETRO-CIRCUITS.COM

ADJ. TEMPERATURE CONTROLLER WITH LCD DISPLAY

STEM

1
2

 V

U
S

B

B
U

S
 1

B
U

S
 2

B
U

S
 3

A
1

A
2

A
3

A
4 D12 D11 D10 D9

D
8

A5

UART

IIC

RST

01895G-11
02825j2wh

...01: ROOM HEATER TEMPERATURE CONTROLLER WITH 1602 LCD DISPLAY 

SOURCE CODE GENERATED WITH AI ASSISTANCE

TEMPERATURE CONTROLLER       Folder: AR_21_EB_SK_016...

...02: AIR CONDITIONER TEMPERATURE CONTROLLER WITH 1602 LCD DISPLAY

R
O

T
A

T
IO

N
  (A

/D
)

S
IG

V
C

C

G
N

D

10 k  POTENTIOMETER

VOLTAGE DIVIDER

V
C

C

S
IG

G
N

D

1
0
 k

R
O

T
A

T
IO

N
  (A

/D
)

10 k  POTENTIOMETER

VOLTAGE DIVIDER

L
E

D
  (A

/D
)

GREEN LED WITH 1k

CURRENT LIMIT. RESISTOR

D9

358

S
IG

V
C

C

G
N

D

NTC THERMISTOR WITH

OP-AMP BUFFER

3

8

4

358
1

V
C

C

S
IG

G
N

D
1
0
 k

2

N
T

C

( VOLTAGE FOLLOWER )

L
E

D
  (A

/D
)

S
IG

V
C

C

G
N

D

GREEN LED WITH 1k

CURRENT LIMIT. RESISTOR

1
 k

V
C

C

S
IG

G
N

D

A

C GN

NTC THERMISTOR WITH

OP-AMP BUFFER

( VOLTAGE FOLLOWER )

358

ASSUMING NTC = 10k @ 25°C, ß = 3950

A1 A2

ON OFF

BACKLIGHT POWER

ON OFF

PWR
LCD   1602   (BUS)

01895Q-09
02796j2wh

1 16
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AR-21

BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

FOR  FULLY  COMPONENT  SPECS.  SEE  MANUFACTURER  DATASHEETS.

FIGURES ARE  APROXMEDIATELY,  DUE  TO  COMPONENT  TOLERANCES!

WWW.RETRO-CIRCUITS.COM

ADD ON: ADJ. TEMP. CONTROLLER WITH OLED DISPLAY

STEM

1
2

 V

U
S

B

B
U

S
 1

B
U

S
 2

B
U

S
 3

A
1

A
2

A
3

A
4 D12 D11 D10 D9

D
8

A5

UART

IIC

RST

01895G-11
02825j2wh

...01: ROOM HEATER TEMPERATURE CONTROLLER WITH OLED DISPLAY 

SOURCE CODE GENERATED WITH AI ASSISTANCE

TEMPERATURE CONTROLLER       Folder: AR_21_EB_SK_017...

...02: AIR CONDITIONER TEMPERATURE CONTROLLER WITH OLED DISPLAY

R
O

T
A

T
IO

N
  (A

/D
)

S
IG

V
C

C

G
N

D

10 k  POTENTIOMETER

VOLTAGE DIVIDER

V
C

C

S
IG

G
N

D

1
0
 k

R
O

T
A

T
IO

N
  (A

/D
)

10 k  POTENTIOMETER

VOLTAGE DIVIDER

L
E

D
  (A

/D
)

GREEN LED WITH 1k

CURRENT LIMIT. RESISTOR

D9

358

S
IG

V
C

C

G
N

D

NTC THERMISTOR WITH

OP-AMP BUFFER

3

8

4

358
1

V
C

C

S
IG

G
N

D
1
0
 k

2

N
T

C

( VOLTAGE FOLLOWER )

L
E

D
  (A

/D
)

S
IG

V
C

C

G
N

D

GREEN LED WITH 1k

CURRENT LIMIT. RESISTOR

1
 k

V
C

C

S
IG

G
N

D

A

C GN

NTC THERMISTOR WITH

OP-AMP BUFFER

( VOLTAGE FOLLOWER )

358

ASSUMING NTC = 10k @ 25°C, ß = 3950

A1 A2

VCC

A4 (SDA)

GND

A5 (SCL)

G
N

D

V
C

C

S
C

L

S
D

A

SET TEMP

 25.3 C
ACTUAL TEMP

 23.8 C

HEATER
  ON
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AR-21

BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

FOR  FULLY  COMPONENT  SPECS.  SEE  MANUFACTURER  DATASHEETS.

FIGURES ARE  APROXMEDIATELY,  DUE  TO  COMPONENT  TOLERANCES!

WWW.RETRO-CIRCUITS.COM

ADD ON: KEYES KEYER-AD-KEY K845037

STEM

1
2

 V

U
S

B

B
U

S
 1

B
U

S
 2

B
U

S
 3

A
1

A
2

A
3

A
4 D12 D11 D10 D9

D
8

A5

UART

IIC

RST

01895G-11
02825j2wh

...01: SW1 - SW5 A2 RAW VALUE & VOLTAGE AT SERIAL MONITOR

SOURCE CODE GENERATED WITH AI ASSISTANCE

SW1 - SW5 RAW VALUE & VOLTAGE       Folder: AR_21_EB_SK_018...

...02: SW1 - SW5 A2 RAW VALUE & VOLTAGE AT 1602 LCD DISPLAY

L
E

D
  (A

/D
)

GREEN LED WITH 1k

CURRENT LIMIT. RESISTOR

D9

L
E

D
  (A

/D
)

S
IG

V
C

C

G
N

D

GREEN LED WITH 1k

CURRENT LIMIT. RESISTOR

1
 k

V
C

C

S
IG

G
N

D

A

C GN

VCC

A2

GND

SW1

SW2

SW3

SW4SW5

O
U

T

V
C

C

G
N

D

KEYES KEYER-AD-KEY K845037

V
C

C

A
2

G
N

D

.....SW1 PRESSED, RAW VALUE =       0  =  0.000 V

.....SW2 PRESSED, RAW VALUE =   142  =  0.694 V

.....SW3 PRESSED, RAW VALUE =   326  =  1.593 V

.....SW4 PRESSED, RAW VALUE =   504  =  2.463 V

.....SW5 PRESSED, RAW VALUE =   739  =  3.612 V 

.....ALL RELEASED, RAW VALUE = 1023  =  5.000 V

SW1

3
3
0
 R

SW2

6
2
0
 R

SW3

1
 k

SW4

3
 k

 3

SW5

2
 k

GND

O
U

T

KEYES KEYER-AD-KEY K845037

VCC

ON OFF

BACKLIGHT POWER

ON OFF

PWR
LCD   1602   (BUS)

01895Q-09

02796j2wh

1 16
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AR_21_EB_SK_019.pdf
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AR-21

BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

FOR  FULLY  COMPONENT  SPECS.  SEE  MANUFACTURER  DATASHEETS.

FIGURES ARE  APROXMEDIATELY,  DUE  TO  COMPONENT  TOLERANCES!

WWW.RETRO-CIRCUITS.COM

ADD ON:  FAN MOTOR WITH L9110 CONTROLLER

STEM

1
2

 V

U
S

B

B
U

S
 1

B
U

S
 2

B
U

S
 3

A
1

A
2

A
3

A
4 D12 D11 D10 D9

D
8

A5

UART

IIC

RST

01895G-11
02825j2wh

SOURCE CODE GENERATED WITH AI ASSISTANCE

R
O

T
A

T
IO

N
  (A

/D
)

S
IG

V
C

C

G
N

D

10 k  POTENTIOMETER

VOLTAGE DIVIDER

V
C

C

S
IG

G
N

D

1
0
 k

R
O

T
A

T
IO

N
  (A

/D
)

10 k  POTENTIOMETER

VOLTAGE DIVIDER

L
E

D
  (A

/D
)

S
IG

V
C

C

G
N

D

GREEN LED WITH 1k

CURRENT LIMIT. RESISTOR

1
 k

V
C

C

S
IG

G
N

D

A

C GN

A1 A2

L
E

D
  (A

/D
)

GREEN LED WITH 1k

CURRENT LIMIT. RESISTOR

V
C

C

G
N

D

L9110H

IN
B

IN
A

V
C

C

G
N

D

D
1

0

D
9

V
C

C

G
N

D

IN
A

IN
B

C
WM

µ
1

8
7

6
5

1
2

3
4

L
 9

1
1

0

1
0

 k

1
0

 k

C
C

W

IN
A

IN
B

G
N

D

V
C

C

FAN MOTOR

PUSH BUTTON N/O WITH

1 k PULL DOWN RESISTOR

D12

INPUT

B
IG

 B
U

T
T

O
N

  (D
)

A3

D15 D17

B
IG

 B
U

T
T

O
N

  (D
)

S
IG

V
C

C

G
N

D

PUSH BUTTON N/O WITH

1 k  PULL DOWN RESISTOR

V
C

C

S
IG

G
N

D
1
 k

...01: PB TOGGLE ON/OFF, POTENTIOMETER ADJ. MOTOR CW RPM 0 - 100 % 

FAN MOTOR CONTROLLER       Folder: AR_21_EB_SK_019...

...02: PB TOGGLE ON/OFF, POT ADJ. MOTOR RPM LEFT-0-RIGHT = CCW-0-CW
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AR-21

BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

FOR  FULLY  COMPONENT  SPECS.  SEE  MANUFACTURER  DATASHEETS.

FIGURES ARE  APROXMEDIATELY,  DUE  TO  COMPONENT  TOLERANCES!

WWW.RETRO-CIRCUITS.COM

ADD ON: ULTRA SONIC DISTANCE SENSOR HC-SR04

STEM

1
2

 V

U
S

B

B
U

S
 1

B
U

S
 2

B
U

S
 3

A
1

A
2

A
3

A
4 D12 D11 D10 D9

D
8

A5

UART

IIC

RST

01895G-11
02825j2wh

SOURCE CODE GENERATED WITH AI ASSISTANCE

V
C

C

G
N

D

D
1

0

D
9

ECHO

GND

TRIGGER
HC-SR04 ULTRASONIC RANGING MODULE

GND

ECHO

TRIG

Vcc

GROUND

OUTPUT SIGNAL

INPUT SIGNAL

5 VDC POWER SUPPLY

HC-SR04

V
c
c

T
R

IG

E
C

H
O

G
N

D

T R

OPERATING VOLTAGE / CURRENT / FREQUENCY = 5 VDC / < 15 mA / 40 Hz.

DETECTION RANGE:  MINIMUM = 2 CM,   MAXIMUM = 400 CM.

TRIG INPUT IS USED TO TRIGGER ULTRASONIC BURST OUT TO THE SENSOR.

ECHO SEND OUT A PULSE WHOSE WIDTH IS EQUAL TO THE TIME TAKEN FOR

THE ULTRASONIC BURST TO RETURN AFTER REFLECTING FROM AN OBSTACLE.

SOUND WAVES TRAVELS THROUGH THE AIR AND FINDS AN OBSTACLE ON ITS

PATH THEN IT WILL REFLECT TO THE RECEIVER OF THE MODULE. THEN THE

MODULE WILL SEND OUT A HIGH PULSE ON ECHO PIN FOR THE DURATION 

EQUIVALENT TO THE TIME TAKEN FOR THE ULTRAONIC WAVES TO COME BACK.

THE DISTANCE OF THE OBSTACLE CAN BE CALCULATED BY USING THE DURATION.

SPEED OF SOUND IN AIR IS 343 M/S ( V = 0.0343 CM/µS ) @ 20 °C (68°F)

DISTANCE (D) = 0.0343 x TIME

THE ACTUAL DISTANCE (d) IS 'DISTANCE ( D) / 2', BECAUSE THE ULTRASONIC

WILL SEND OUT EIGHT ULTRASONIC BURST OF 40 kHZ. THESE ULTRASONIC

GIVIN A 10 µS HIGH LEVEL SIGNAL ON THE TRIGGER INPUT. THEN THE MODULE

THE FUNCTIONALITY OF THE ABOVE ULTRASONIC SENSOR CAN BE INITIATED BY

DISTANCE (D) = SPEED x TIME

BURST TRAVELS TOWARDS THE OBSTACLE AND BACK TO THE SENSOR, THAT IS

TWICE THE DISTANCE.

DISTANCE (d) = ( 0.0343 x TIME ) / 2 d = (0.0343 x t) / 2

US TX

US RX

R
E

C
E

IV
E

R
T

R
A

N
S

M
IT

T
E

R

DISTANCE

REFLECTED SIGNAL

ORIGINAL SIGNAL

O
B

J
E

C
T

VCC

US TX

US RX

...01: DISPLAY HC-SR04 ULTRA SONIC SENSOR DISTANCE IN MM

ULTRA SONIC DISTANCE SENSOR       Folder: AR_21_EB_SK_020...

...02: DISPLAY HC-SR04 WITH NEAR / MEDIUM / FAR INDICATION

...03: DISPLAY HC-SR04 WITH BAR GRAPH INDICATOR

ON OFF

BACKLIGHT POWER

ON OFF

PWR
LCD   1602   (BUS)

01895Q-09

02796j2wh

1 16
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(c
) 

U
d
o
 E

lg
e
r

udo@elgers.com

R
E

T
R

O
 C

IR
C

U
IT

S

AR-21

BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

FOR  FULLY  COMPONENT  SPECS.  SEE  MANUFACTURER  DATASHEETS.

FIGURES ARE  APROXMEDIATELY,  DUE  TO  COMPONENT  TOLERANCES!

WWW.RETRO-CIRCUITS.COM

ADD ON: DIGITAL TEMPERATURE SENSOR KY-001

STEM

1
2

 V

U
S

B

B
U

S
 1

B
U

S
 2

B
U

S
 3

A
1

A
2

A
3

A
4 D12 D11 D10 D9

D
8

A5

UART

IIC

RST

01895G-11
02825j2wh

SOURCE CODE GENERATED WITH AI ASSISTANCE

V
C

C

G
N

D

D
1

0

VCC

GND

SIGNAL

S
+

-
L

18B20

DIGITAL TEMPERATURE SENSOR MODULE KY-001:

BOTTOM VIEW

21 3

21 3

DS18B20

G
N

D

D
Q

+
 5

V

OPERATING VOLTAGE: 3.3 ... 5.5 VDC

MEASUREMENT RANGE: 9- 12 BIT, -55 ... 125 °C / -57 ... 257 °F

MEASUREMENT ACCURACY: +/- 0.5 %

KY-001 TEMPERATURE SENSOR MODULE ALLOWS AMB

TEMPERATURE MEASUREMENT USING DIGITAL SERIAL BUS.

O
U

T
P

U
T

V
c
c
 (

+
)

G
N

D
 (

-)

S+-L

1
8
B

2
0

L

R1

S

V
c
c
 (

+
)

O
U

T
 (

S
)

G
N

D
 (

-)

1
 k

21 3

DS18B20

Vcc (+)

GND (-)

OUT (S)

21 3

DS18B20

1
 k

ON OFF

BACKLIGHT POWER

ON OFF

PWR
LCD   1602   (BUS)

01895Q-09

02796j2wh

1 16

...01: TEMPERATURE °C VALUE AT SERIAL MONITOR

DIGITAL TEMPERATURE SENSOR      Folder: AR_21_EB_SK_021...

...02: TEMPERATURE °C VALUE AT 1602 LCD DISPLAY
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AR-21

BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

FOR  FULLY  COMPONENT  SPECS.  SEE  MANUFACTURER  DATASHEETS.

FIGURES ARE  APROXMEDIATELY,  DUE  TO  COMPONENT  TOLERANCES!

WWW.RETRO-CIRCUITS.COM

ADD ON: TEMPERATURE & HUMIDITY SENSOR KY-015

STEM

1
2

 V

U
S

B

B
U

S
 1

B
U

S
 2

B
U

S
 3

A
1

A
2

A
3

A
4 D12 D11 D10 D9

D
8

A5

UART

IIC

RST

01895G-11
02825j2wh

SOURCE CODE GENERATED WITH AI ASSISTANCE

V
C

C

G
N

D

D
1

0

VCC

GND

S
-

SIGNAL

DHT11 TEMPERATURE & HUMIDITY SENSOR KY-015:

G
N

D
 (

-)

V
c
c
 (

+
)

D
A

T
A

S -

KY-015

V
c
c
 (

+
)

G
N

D
 (

-)

D
A

T
A

 (
S

)

1
0
 k

21 3

DHT11

4

V
c
c

D
A

T
A

N
C

G
N

D

KY-015

OPERATING VOLTAGE: 3.3 ... 5.5 VDC

CURRENT: MEASURE 300µA, STANDBY 60µA

SAMPLING PERIOD: SECONDARY > 2 SEC.

OUTPUT / RESOLUTION: SERIAL DATA / 16 BIT

KY-015 SENSOR MODULE MEASURE TEMPERATURE AND

HUMIDITY USING DIGITAL SERIAL BUS.

TEMPERATURE RANGE: 0 °C ... 50 °C

HUMIDITY RANGE: 20 % ... 90 %

ACCURACY: +/- 1 °C and +/- 1 %

FOR ENVIRONMENT MONITORING AND CLIMATE CONTROL.

...01: TEMPERATURE °C & HUMIDITY % AT SERIAL MONITOR

KY-015 (DHT11)  SENSOR          Folder: AR_21_EB_SK_022...

...02: TEMPERATURE °C & HUMIDITY % AT 1602 LCD DISPLAY

ON OFF

BACKLIGHT POWER

ON OFF

PWR
LCD   1602   (BUS)

01895Q-09

02796j2wh

1 16



SEEED STUDIO ELECTRONIC BRICK - ADUINO STARTER KIT

10-AUG-2026ue-ERT20260810-01A4

A

Udo's Worksheet

023

AR_21_EB_SK_023.pdf

(c
) 

U
d
o
 E

lg
e
r

udo@elgers.com

R
E

T
R

O
 C

IR
C

U
IT

S

AR-21

BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

FOR  FULLY  COMPONENT  SPECS.  SEE  MANUFACTURER  DATASHEETS.

FIGURES ARE  APROXMEDIATELY,  DUE  TO  COMPONENT  TOLERANCES!

WWW.RETRO-CIRCUITS.COM

ADD ON: INCREMENTAL ROTARY ENCODER KY-040

STEM

1
2

 V

U
S

B

B
U

S
 1

B
U

S
 2

B
U

S
 3

A
1

A
2

A
3

A
4 D12 D11 D10 D9

D
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A5

UART

IIC

RST

01895G-11

02825j2wh

SOURCE CODE GENERATED WITH AI ASSISTANCE

A2

A3

GND

D11

D10

VCC

A0

A1

D13

D12

BUS 2

GND (-)

SW

KY-040 ROTARY ENCODER MODULE WITH PUSH BUTTON

CLK

SW

DT

SW

Vcc (+)

1
0
 k

1
0
 k

B

A

C

KY-040

CW

CCW

20 PULSE / REVOLUTION

CCW

CW

OUTPUT CLK (A):

OUTPUT DT (B):

OUTPUT CLK (A):

OUTPUT DT (B):

V
c
c
 (

+
)

S
W D
T

C
L
K

G
N

D
 (

-)

C
W

C
C

W

VCC

SW  (A3)

GND

DT   (D10)

CLK (D11)

...01: INCREMENTAL ROTARY ENCODER AT SERIAL MONITOR

KY-040 ROTARY ENCODER          Folder: AR_21_EB_SK_023...

...02: INCREMENTAL ROTARY ENCODER AT 1602 LCD DISPLAY

ON OFF

BACKLIGHT POWER

ON OFF

PWR
LCD   1602   (BUS)

01895Q-09
02796j2wh

1 16
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AR-21

BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

FOR  FULLY  COMPONENT  SPECS.  SEE  MANUFACTURER  DATASHEETS.

FIGURES ARE  APROXMEDIATELY,  DUE  TO  COMPONENT  TOLERANCES!

WWW.RETRO-CIRCUITS.COM

ADD ON:  X - Y  AXIS JOY STICK CONTROLLER KY-023

STEM

1
2

 V

U
S

B

B
U

S
 1

B
U

S
 2

B
U

S
 3

A
1

A
2

A
3

A
4 D12 D11 D10 D9

D
8

A5

UART

IIC

RST

01895G-11

02825j2wh

SOURCE CODE GENERATED WITH AI ASSISTANCE

A2

A3

GND

D11

D10

VCC

A0

A1

D13

D12

BUS 2

...01: VRx, VRy & SW READINGS AT SERIAL MONITOR

KY-023  X-Y JOY STICK               Folder: AR_21_EB_SK_024...

...02: VRx, VRy & SW READINGS AT 1602 LCD DISPLAY

X / Y - AXIS JOYSTICK CONTROL MODULE KY-023:

VCC

(A2) VRx

(A3) VRy

(D10) SW

GND

VCC

VRx

VRy

SW

GND

SW

VRx

0 V 5 V

2.5 V

VRy

5 V

0 V

2.5 V

ON OFF

BACKLIGHT POWER

ON OFF

PWR
LCD   1602   (BUS)

01895Q-09
02796j2wh

1 16
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AR-21

BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

FOR  FULLY  COMPONENT  SPECS.  SEE  MANUFACTURER  DATASHEETS.

FIGURES ARE  APROXMEDIATELY,  DUE  TO  COMPONENT  TOLERANCES!

WWW.RETRO-CIRCUITS.COM

ADD ON: HW-740 MINI IR PIR HUMAN MOTION SENSOR

STEM

1
2

 V

U
S

B

B
U

S
 1

B
U

S
 2

B
U

S
 3

A
1

A
2

A
3

A
4 D12 D11 D10 D9

D
8

A5

UART

IIC

RST

01895G-11

02825j2wh

...01: LED ON WHEN MOTION, PIR STATE SHOWN AT SERIAL MONITOR

SOURCE CODE GENERATED WITH AI ASSISTANCE

HW-740 MINI IR PIR SENSOR               Folder: AR_21_EB_SK_025...

GREEN LED WITH 1k

CURRENT LIMIT. RESISTOR

D9

...02: LED ON WHEN MOTION, PIR STATE SHOWN AT 1602 LCD DISPLAY

L
E

D
  (A

/D
)

S
IG

V
C

C

G
N

D

GREEN LED WITH 1k

CURRENT LIMIT. RESISTOR

1
 k

V
C

C

S
IG

G
N

D

A

C GN

L
E

D
  (A

/D
)

HW-740 MINI IR PIR HUMAN MOTION SENSOR:

V
c
c

O
U

T

OPERATING VOLTAGE: 2.7 VDC  ... 12 VDC

OUTPUT DIGITAL: HIGH / LOW ( 1 / 0 )

HW740

G
N

D

HIGH (1) WHEN HUMAN IN RANGE

DELAY TIME: 2 SECONDS

SENSING RANGE: <100°, 3 ... 5 mtr

TRIGGER: REPEATABLE

V
C

C

G
N

D

D
1

2

VCC

GND

SIGNAL

H
W

7
4

0

ON OFF

BACKLIGHT POWER

ON OFF

PWR
LCD   1602   (BUS)

01895Q-09

02796j2wh

1 16
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AR-21

BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

FOR  FULLY  COMPONENT  SPECS.  SEE  MANUFACTURER  DATASHEETS.

FIGURES ARE  APROXMEDIATELY,  DUE  TO  COMPONENT  TOLERANCES!
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ADD ON: AB074 IR FLAME SENSOR MODULE
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...01: LED ON WHEN FLAME, ALARM STATE SHOWN AT SERIAL MONITOR

SOURCE CODE GENERATED WITH AI ASSISTANCE

AB074 IR FLAME SENSOR               Folder: AR_21_EB_SK_026...
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...02: LED ON WHEN FLAME, ALARM STATE SHOWN AT 1602 LCD DISPLAY

V
C

C

G
N

D

D
1

2

VCC

SIGNAL

L
E

D
  (A

/D
)

S
IG

V
C

C

G
N

D

RED LED WITH 1k

CURRENT LIMIT. RESISTOR

1
 k

V
C

C

S
IG

G
N

D

A

C RD

L
E

D
  (A

/D
)

AB074  IR FLAME SENSOR MODULE

ADJ.

PWR.

LED

OUT.

LED

D
 -

 O
U

T

G
N

D
 (

-)

V
c
c
 (

+
)

393

OPERATING VOLTAGE: 3.3 ... 5.5 VDC

MAXIMUM OUTPUT CURRENT: 15 mA

IR WAVELENGTH DETECTION: 760 ... 1100 nm

SENSOR DETECTION ANGLE: 60°

OUTPUT: DIGITAL (ON / OFF)
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BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

FOR  FULLY  COMPONENT  SPECS.  SEE  MANUFACTURER  DATASHEETS.

FIGURES ARE  APROXMEDIATELY,  DUE  TO  COMPONENT  TOLERANCES!
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BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

FOR  FULLY  COMPONENT  SPECS.  SEE  MANUFACTURER  DATASHEETS.

FIGURES ARE  APROXMEDIATELY,  DUE  TO  COMPONENT  TOLERANCES!
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...01: ADJUSTABLE SIREN YELP - WAILING  WITH POTENTIOMETER 

LOUDSPEAKER WITH AMPLIFIER        Folder: AR_21_EB_SK_028...
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BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

FOR  FULLY  COMPONENT  SPECS.  SEE  MANUFACTURER  DATASHEETS.

FIGURES ARE  APROXMEDIATELY,  DUE  TO  COMPONENT  TOLERANCES!
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...01: SMOOTH FLOATING RAINBOW COLOR WIPE EFFECT

12 PIXEL WS2812 RGB LED RING        Folder: AR_21_EB_SK_028...
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